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(54) ELECTRODE MATERIAL AND SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sulfide family electrode material and a secondary battery, 
capable of high rate charging/discharging at room temperature by containing a thioketone group in 
the sulfide family electrode material. 

SOLUTION: An organic electrode material is a sulfide family electrode material having a thioketone 
group. The sulfide family electrode material is a material having sulfur participating in the reaction 
forming S-S bonding by electrolytic reduction and/or cleaving S-S bonding by electrolytic 
reduction. As an electron conductive material, carbon or metal powder such as titanium and nickel 
is use, and as an ion conductive material, a liquid electrolyte prepared by mixing an electrolyte salt 
such as perchlorate to a solvent such as propylene carbonate and ethylene carbonate, or a solid 
electrolyte such as polyethylene oxide in which the electrolyte salt is dissolved is listed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A sulfide system electrode material having a thioketone group. 

[Claim 2]The sulfide system electrode material according to claim 1 having the ion shown in a basis 
shown in ** 1 , or/and ** 2. 
[Formula 1] 




[Claim 3]The sulfide system electrode material containing a 5,5'-dithioscrew (3-phenyl-1 ,3,4- 
thiadiazole 2-one) according to claim 1. 

[Claim 4]A rechargeable battery containing a substance which has a thioketone. 

[Claim 5]The rechargeable battery containing a compound which has the ion shown in a basis shown 

in ** 1, or/and ** 2 according to claim 4. 

[Claim 6]The rechargeable battery containing a 5,5'-dithioscrew (3-phenyl-1,3,4-thiadiazole 2-one) 
according to claim 5. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the electrode material for cells. It is related with a 

sulfide system electrode material in detail. 

[0002] 

[Description of the Prior Art]In recent years, portability-ization of communication equipment or OA 
equipment progresses and the weight saving of these apparatus and miniaturization competition are 
developed. The well head-ization is called for also in such various equipment or the rechargeable 
battery used as a power supply of an electromobile etc. Although the cell using a new electrode 
material is being developed to this demand, since the energy density is comparatively high in this, 
the electrode materials (henceforth "a disulfide electrode material") (US,4833048,B etc.) using a 
disulfide compound attract attention. This thing has a triazine ring or uses for an electrode material 
the sulfide compound etc. which have a thiadiazole ring. 

[0003]here — a disulfide compound — R-S-S-R (R is an organic functional group) — a table — the 
bottom at the time. A disulfide bond (SS linkage) cleaves by supply of two electrons by electrolytic 
reduction, it combines with the cation in an electrolysis solution, or a proton (M + ), and it is set to 2 
(R-S ~ -M + ), returns to original R-S-S-R at the time of electrolytic oxidation, and emits two 
electrons. In this rechargeable battery, it is supposed that the energy density of 1 50 or more Wh/kg 
of other usual rechargeable battery averages is expectable. However, from the contents which the 
artificers of the above-mentioned United States patent have reported by 
J.EIectrochem.Soc.Vol.136.No.9 and p.2570-2575 (1989). The electron transferring rate of the 
electrode reaction of this sulfide system rechargeable battery was very slow, therefore the problem 
referred to as that it is difficult to take out the high current corresponding to practical use, and it is 
restricted to use at not less than 60 ** was pointed out near the room temperature. 
[0004]Then, this disulfide system rechargeable battery was improved, and as art of making it 
corresponding to a high current, as shown in JP,H5-74459,A etc., the electrode material which 
combined conductive polymers, such as poly aniline, with the organic compound which has a 
thiadiazole ring and a disulfide group was proposed. However, in spite of having performed such 
improvement, sufficient high current was not able to be too taken out under the room temperature. 
[0005] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the sulfide 
system electrode material which can take out a room temperature or a high current, and the 
rechargeable battery which can take out a high current also at a room temperature, when it applies 
to the electrode material of a rechargeable battery. 
[0006] 

[Means for Solving the Problem]An organic electrode material of this invention is a sulfide system 
electrode material as for which the passage according to claim 1 has a thioketone group, in order to 
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solve the above-mentioned problem. 
[0007] 

[Embodiment of the Invention]In this invention, a sulfide system electrode material refers to what 
has a sulfur atom which forms an SS linkage by electrolytic reduction, or participates in/ and the 
reaction for which an SS linkage cleaves by electrolytic reduction. Even if an SS linkage is a 
disulfide bond formed with two sulfur atoms, it may be what is called polysulfide combination that 
three or more sulfur atoms shown by S-S-S etc. combined continuously here. 
[0008]In the case of the substance which has a basis shown in ** 1 , or the ion shown in ** 2, since 
the facilitatory effect [ as opposed to generation and the dissociative reaction of an SS linkage by 
the influence of a phenyl group ] is remarkable, it is desirable. Since there is very little reduction of 
the capacity also when a charging and discharging cycle increases especially that it is a 5,5'- 
dithioscrew (3-phenyl-1 ,3,4-thiadiazole 2-one) (refer to ** 3) which is a dimer, it is desirable. 
[Formula 3] 



[0009] However, in the ion shown in the basis shown in ** 1, and ** 2, influence of as opposed to 
generation and the dissociative reaction of an SS linkage in the substituent of the 3rd place is great, 
therefore these things [ that it is a phenyl group like ] are desirable. However, what introduced an 
alkyl group, an amino group, a carboxyl group, an alkylamino group, an amide group, or hydrogen, 
such as an ethyl group, can be used instead of a phenyl group. When it is what has a thiol group 
instead of a phenyl group, disulfide polymer of thiadiazole thione is formed. The nitrogen atom of the 
3rd place in ** 1 may be replaced by a carbon atom and others. 

[0010]Since the above-mentioned active material does not have conductivity, it mixes with an 
electronic conducting material and an ion conductive material, and it produces an anode. As an 
electronic electrical conducting material, metal powders, such as carbon or titanium, and nickel, etc. 
can be used, As an ion conductive material, electrolyte salt and propylene carbonate, such as a 
perchlorate, Ethylene carbonate, 1 ,2-dimethoxyethane, 1 ,2-diethoxyethane, Gamma-butyrolactone, a 
tetrahydrofuran, 2-methyltetrahydrofuran, Solid electrolytes, such as polyethylene oxide in which a 
liquid electrolyte which mixed solvents, such as 1,3-dioxolane, 4-methyl-1 ,3-dioxolane, diethylether, 
sulfolane, acetonitrile, propionitrile, and an anisole, or electrolyte salt was dissolved, are mentioned. 
Although both such a liquid electrolyte and a solid polymer electrolyte can be used as an electrolyte 
of a cell, when a solid electrolyte is used, since a role of a separator which prevents contact with an 
anode and a negative electrode is also played simultaneously, it is desirable. 
[001 1]In the case of a lithium secondary battery, as an electrolyte, it is usable in LiPFg, LiCI0 4 , 
LiAsFg, LiBF 4 , LiCF 3 S0 3 , etc., for example. It dissolves in the above-mentioned organic solvent, and 
these form an electrolysis solution so that it may become suitable concentration. As the negative 
pole, an electrode usually used for a rechargeable battery can be used. For example, in the case of a 
lithium secondary battery, an intercalation compound with metal lithium, a lithium aluminum alloy or 
lithium, black lead, carbon, etc., etc. are mentioned. Although a cell is formed combining these 
anodes, an electrolysis solution, and the negative pole, it is possible to apply regardless of cell shape 
at that time, i.e., a flat type, cylindrical, or a square shape. 



[Composition of a 5,5'-dithioscrew (3-phenyM ,3,4-thiadiazole 2-one)] Under argon atmosphere, 
iodine of 5mmol is dissolved in 30 ml of methanol, The solution which dissolved potassium salt (it 
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receives from HIDORASU chemicals) 10mmol of 5-mercapto-3-phenyl-1 ,3,4-thiadiazole 2-one in 30 
ml of methanol beforehand is slowly dropped at this. 

Then, methanol washes the postprecipitation neutralized precipitate which stirred for 3 hours, 
cooled subsequently to -40 **, and separated the produced sediment by filtration, Ethanol 
performed recrystallization for this 3 times after reduced pressure drying, and the 5,5'-dithioscrew 
(3-phenyl-1,3,4-thiadiazoie 2-one) (refer to ** 3) was obtained. 

[001 3] [Composition of a 2,2'-dithioscrew (5-methyM,3,4-thiadiazole)] The solution which dissolved 
iodine of 5mmol in 30 ml of methanol, and dissolved 2-mercapto-5-methyl-1 ,3,4-thiadiazole 1 0mmol 
and sodium-methoxide 5mmol in 30 ml of methanol beforehand under argon atmosphere at this is 
dropped slowly. 

Then, it stirred for 3 hours, subsequently to -60 ** it cooled, and filtration separated the produced 
sediment, after reduced pressure drying, by ethanol, recrystallization was performed 3 times and the 
2,2'-dithioscrew (5-methyl-1,3,4-thiadiazole) (refer to ** 4) was obtained. 



[0014]About these profitable **** output, it is checked by FAB mass spectrograph and an infrared- 
spectroscopic-analysis device that it is an object. 

[0015]The cell was formed using the 5,5'-dithioscrew (3-phenyl-1,3,4-thiadiazole 2-one) obtained as 
mentioned above and the 2,2'-dithioscrew (5-methyl-1 ,3,4-thiadiazole). All the following work was 
done under the argon air current in a glove box. 

[0016]Two electrolysis solutions which dissolved lithium trifluoromethanesulfonate (LiCFgSOg) in 30 
ml of gamma-butyrolactone as an electrolyte so that it might become the concentration of 
0.2mmol/ I are prepared, Two disulfide compounds, the 5,5'-dithioscrew (3-phenyl~1 ,3,4-thiadiazole 
2-one) compounded above to each of these and a 2,2'-dithioscrew (5-methyl-1,3,4-thiadiazole), 
were dissolved so that it might become the concentration of 5mmol/ I. 

[0017]Using two sorts of these solutions, respectively used glassy carbon as a sample pole, the 
platinum wire was used as a counter electrode, silver/silver silver chloride electrode was used as a 
reference pole, and the cell was formed. The cell which has the cell A (EXAMPLE) and a 2,2'- 
dithioscrew (5-methyl-1 ,3,4-thiadiazole) for the cell which has a 5,5'-dithioscrew (3-phenyl-1 ,3,4- 
thiadiazole 2-one) at this time was used as the cell B (comparative example). In 23 **, the scan 
speed was made into a second in 50mV /about these cells A and B, and the cyclic voltamogram was 
measured. Both these results are shown in drawing 1 . 

[0018]When the cyclic voltamogram of these cells A and the cell B is compared, a gap of the 
reduction potential which shows the peak of the oxidation potential which shows the peak of 
oxidation current, and reduction current is 340 mV by the cell A, it is 520 mV by the cell B, and the 
gap in the cell A is smaller than the gap in the cell B. Therefore, the cell A which has a 5,5'- 
dithioscrew (3-phenyl-1 ,3,4-thiadiazole 2-one) concerning this invention according to the electrode 
reaction theory. Compared with the cell B which has a 2,2'-dithioscrew (5-methyl-1,3,4-thiadiazole) 
used conventionally, it turns out that it is suitable for the charge and discharge in the high current 
in a room temperature. 
[0019] 

[Effect of the Invention]The rechargeable battery produced using the electrode material concerning 
this invention can take out a high current also at a room temperature as compared with the 
rechargeable battery using the sulfide system electrode material which has the conventional 
thiadiazole ring. 
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TECHNICAL FIELD 



[Field of the Invention]This invention relates to the electrode material for cells. It is related with a 
sulfide system electrode material in detail. 
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PRIOR ART 



[Description of the Prior Art]In recent years, portability-ization of communication equipment or OA 
equipment progresses and the weight saving of these apparatus and miniaturization competition are 
developed. The well head-ization is called for also in such various equipment or the rechargeable 
battery used as a power supply of an electromobile etc. Although the cell using a new electrode 
material is being developed to this demand, since the energy density is comparatively high in this, 
the electrode materials (henceforth "a disulfide electrode material") (US,4833048,B etc.) using a 
disulfide compound attract attention. This thing has a triazine ring or uses for an electrode material 
the sulfide compound etc. which have a thiadiazole ring. 

[0003]here — a disulfide compound — R-S-S-R (R is an organic functional group) — a table — the 
bottom at the time. A disulfide bond (SS linkage) cleaves by supply of two electrons by electrolytic 
reduction, it combines with the cation in an electrolysis solution, or a proton (M + ), and it is set to 2 
(R-S " -M + ), returns to original R-S-S-R at the time of electrolytic oxidation, and emits two 
electrons. In this rechargeable battery, it is supposed that the energy density of 1 50 or more Wh/kg 
of other usual rechargeable battery averages is expectable. However, from the contents which the 
artificers of the above-mentioned United States patent have reported by 
J.EIectrochem.Soc.Vol.136.No.9 and p.2570-2575 (1989). The electron transferring rate of the 
electrode reaction of this sulfide system rechargeable battery was very slow, therefore the problem 
referred to as that it is difficult to take out the high current corresponding to practical use, and it is 
restricted to use at not less than 60 ** was pointed out near the room temperature. 
[0004]Then, this disulfide system rechargeable battery was improved, and as art of making it 
corresponding to a high current, as shown in JP,H5-74459,A etc., the electrode material which 
combined conductive polymers, such as poly aniline, with the organic compound which has a 
thiadiazole ring and a disulfide group was proposed. However, in spite of having performed such 
improvement, sufficient high current was not able to be too taken out under the room temperature. 
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EFFECT OF THE INVENTION 



[Effect of the Invention]The rechargeable battery produced using the electrode material concerning 
this invention can take out a high current also at a room temperature as compared with the 
rechargeable battery using the sulfide system electrode material which has the conventional 
thiadiazole ring. 



[Translation done.] 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]An object of this invention is to provide the sulfide 
system electrode material which can take out a room temperature or a high current, and the 
rechargeable battery which can take out a high current also at a room temperature, when it applies 
to the electrode material of a rechargeable battery. 



[Translation done.] 



http://ww4.ipdl.inpit.go.jp/cgi-biiv'tran_web_cgi_ejje?atw3=http%3A%2F%2Fwww4.ip... 5/24/2010 



JP,09-265989,A [MEANS] 



Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Means for Solving the Problem]An organic electrode material of this invention is a sulfide system 
electrode material as for which the passage according to claim 1 has a thioketone group, in order to 
solve the above-mentioned problem. 
[0007] 

[Embodiment of the Invention]In this invention, a sulfide system electrode material refers to what 
has a sulfur atom which forms an SS linkage by electrolytic reduction, or participates in/and the 
reaction for which an SS linkage cleaves by electrolytic reduction. Even if an SS linkage is a 
disulfide bond formed with two sulfur atoms, it may be what is called polysulfide combination that 
three or more sulfur atoms shown by S-S-S etc. combined continuously here. 
[0008]In the case of the substance which has a basis shown in ** 1 , or the ion shown in ** 2, since 
the facilitatory effect [ as opposed to generation and the dissociative reaction of an SS linkage by 
the influence of a phenyl group ] is remarkable, it is desirable. Since there is very little reduction of 
the capacity also when a charging and discharging cycle increases especially that it is a 5,5'- 
dithioscrew (3-phenyl-1 ,3,4-thiadiazole 2-one) (refer to ** 3) which is a dimer, it is desirable. 
[Formula 3] 



[0009] However, in ion shown in a basis shown in ** 1, and ** 2, influence of as opposed to 
generation and dissociative reaction of an SS linkage in a substituent of the 3rd place is great, 
therefore these things [ that it is a phenyl group like ] are desirable. However, what introduced an 
alkyl group, an amino group, a carboxyl group, an alkylamino group, an amide group, or hydrogen, 
such as an ethyl group, can be used instead of a phenyl group. When it is what has a thiol group 
instead of a phenyl group, disulfide polymer of thiadiazole thione is formed. A nitrogen atom of the 
3rd place in ** 1 may be replaced by a carbon atom and others. 

[0010]Since the above-mentioned active material does not have conductivity, it mixes with an 
electronic conducting material and an ion conductive material, and it produces an anode. As an 
electronic electrical conducting material, metal powders, such as carbon or titanium, and nickel, etc. 
can be used, As an ion conductive material, electrolyte salt and propylene carbonate, such as a 
perchlorate, Ethylene carbonate, 1,2-dimethoxyethane, 1 ,2-diethoxyethane, Gamma-butyrolactone, a 
tetrahydrofuran, 2-methyltetrahydrofuran, Solid electrolytes, such as polyethylene oxide in which a 
liquid electrolyte which mixed solvents, such as 1,3-dioxolane, 4-methyl-1,3-dioxolane, diethylether, 
sulfolane, acetonitrile, propionitrile, and an anisole, or electrolyte salt was dissolved, are mentioned. 
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Although both such a liquid electrolyte and a solid polymer electrolyte can be used as an electrolyte 
of a cell, when a solid electrolyte is used, since a role of a separator which prevents contact with an 
anode and a negative electrode is also played simultaneously, it is desirable. 
[001 1]In the case of a lithium secondary battery, as an electrolyte, it is usable in LiPFg, LiCI0 4 , 
LiAsFg, LiBF 4 , LiCF 3 S0 3 , etc., for example. It dissolves in the above-mentioned organic solvent, and 
these form an electrolysis solution so that it may become suitable concentration. As the negative 
pole, an electrode usually used for a rechargeable battery can be used. For example, in the case of a 
lithium secondary battery, an intercalation compound with metal lithium, a lithium aluminum alloy or 
lithium, black lead, carbon, etc., etc. are mentioned. Although a cell is formed combining these 
anodes, an electrolysis solution, and the negative pole, it is possible to apply regardless of cell shape 
at that time, i.e., a flat type, cylindrical, or a square shape. 



[Translation done.] 
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[Example] 

[Composition of a 5,5'-dithioscrew (3-phenyM,3,4-thiadiazole 2-one)] Under argon atmosphere, 
iodine of 5mmol is dissolved in 30 ml of methanol, The solution which dissolved potassium salt (it 
receives from HIDORASU chemicals) 10mmol of 5-mercapto-3-phenyM ,3,4-thiadiazole 2-one in 30 
ml of methanol beforehand is slowly dropped at this. 

Then, methanol washes the postprecipitation neutralized precipitate which stirred for 3 hours, 
cooled subsequently to -40 **, and separated the produced sediment by filtration, Ethanol 
performed recrystallization for this 3 times after reduced pressure drying, and the 5,5'-dithioscrew 
(3-phenyl-1 ,3,4-thiadiazole 2-one) (refer to ** 3) was obtained. 

[001 3] [Composition of a 2,2'-dithioscrew (5-methyl-1 ,3,4-thiadiazole)] The solution which dissolved 
iodine of 5mmol in 30 ml of methanol, and dissolved 2-mercapto-5-methyl-1 ,3,4-thiadiazole 10mmol 
and sodium-methoxide 5mmol in 30 ml of methanol beforehand under argon atmosphere at this is 
dropped slowly. 

Then, it stirred for 3 hours, subsequently to -60 ** it cooled, and filtration separated the produced 
sediment, after reduced pressure drying, by ethanol, recrystallization was performed 3 times and the 
2,2'-dithioscrew (5-methyl-1,3,4-thiadiazole) (refer to ** 4) was obtained. 



[0014]About these profitable **** output, it is checked by FAB mass spectrograph and an infrared- 
spectroscopic-analysis device that it is an object. 

[0015]The cell was formed using the 5,5'-dithioscrew (3-phenyl-1 ,3,4-thiadiazole 2-one) obtained as 
mentioned above and the 2,2'-dithioscrew (5-methyl-1 ,3,4-thiadiazole). All the following work was 
done under the argon air current in a glove box. 

[0016]Two electrolysis solutions which dissolved lithium trifluoromethanesulfonate (LiCFgSOg) in 30 
ml of gamma-butyrolactone as an electrolyte so that it might become the concentration of 
0.2mmol/ I are prepared, Two disulfide compounds, the 5,5'-dithioscrew (3-phenyM ,3,4-thiadiazole 
2-one) compounded above to each of these and a 2,2'-dithioscrew (5-methyl-1 ,3,4-thiadiazole), 
were dissolved so that it might become the concentration of 5mmol/ I. 

[0017]Using two sorts of these solutions, respectively used glassy carbon as a sample pole, the 
platinum wire was used as a counter electrode, silver/silver silver chloride electrode was used as a 
reference pole, and the cell was formed. It is the cell A about the cell which has a 5,5'-dithioscrew 
(3-phenyl-1,3,4-thiadiazole 2-one) at this time. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a cyclic voltamogram of the cell B which is the cell A and comparative example 
which are working example of this invention. 
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DRAWINGS 



[Drawing 1] 




[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-biiVtran_web_cgi_ejje?atw_u=http%3A%2F%2 5/24/2010 



Page 1 of 1 



mmm®ffi? up) 02) & H & g[ (a> <n)5*sti!»&Bam 

^#IS¥9-265989 



CSDlnt-a" 
HO 1 M 4/60 
4/02 
10/40 




p 1 mmm 

H0 1M 4/60 

4/02 B 
10/40 Z 












%«3pS -72566 


<7J)|4SflSA 


000006895 




¥B£8fpaS96)3J=J27Ei 




^KSI£HtaiTS4#2&*? 

e# 

JttQM**i|fR#anr2 -10- £ 
















ft 

e« & 

MiitariHwisu mmmz&v: 
ft 


(54> mmnm] 









(57) 

1 mm® : 9* tr h >E&wf h * 4 f mm 
m. 



http://ww4ipdUnpit.go jp/Tokujti^^^ 



5/24/2010 



Page 1 of 1 



mmm<omm] 

mum i] ^*irh>atwr*ct*<Hi4f & 
[ig*JS2 ] ft i fcssnsssj-ca/so'fbaec* 

[fti] 



[(bS3 




[IS&3S3] 5, 5' -15**t'X(3-7iiA- 
1. 3, 4-f 7^77-^-2 *d**4 

ft 

[Il*®5 ] ft 1 ftftS* fti3:/£»'ft £ CCS 
[^6] 5. 5" -y?*fa'X (3-7*~Jl.- 

i. 3, 4-?7i>rv"-A-2-?*>> tairr« 
[<HM>mKtMi!] 

[ i) 0 0 1 ] 

tee* ft. 

[ !) 0 0 2 ] 

n-c<,>ft„ c®± *<r>m9iaM«9 

Sit Mb«<ff*£i, > C i . s> A ? < K f t#t3 (, > 
<*B«ilFM4 8 3 3 0 4 8-^ > *igBS«l>5„ 



0) «l¥9-2 6 5 98 9 

2 

[ 0 0 0 3 ] C C t\ S>**7 -f Kit^Ss* R - S - S 
-R (RiiW^WeS) £S!l,fc±*. i>AJU7 * PA 

iagU, Kfig$4W^?*:^Ui7 , a h > (M* ) i 
S*&Ur2 (R-S- - M* } tflttj, SWRfUvtctt 
7E®R-S-S-R^Mo-C, 2^ : r£lfcKt-£. C© 
^wt»K*H>-ci;fc. mrMv>-.%W>km<D i 5 0wi 
,'kq «±©x * *+ , -Bg*«B^r* 5 i S tl'Z <, >ft„ 
0* U , liJiiCTfcHSW^©^^ J ,E1 ecirochsii, so 
10 C.V£>l.!36.No.9,p.257G~2575 <1989) tlBw b 'C l> ft 

^ffl^fl 6h ft t £ ?IWn*&*te ftfc. 
[ 0 0 0 4 ] •€:©*£, £<Di>AH? < KS&»lit*?fc 
ML. xs?iK4iJ£S-ti^gfiii(-/C. (|l¥5 - 7 4 
4 5 9 $ *ift i: >> IC , 9 7 i>T V-MOl 

v*j*!i7 4 fwtirr *B»(k^tt«:* y 7~ 'J >^ 
♦)fi*TKto<.»-cS»itt*fiat*Ddi , »'c:tafc*<f 

[0005] 

m m »j c t** wt t s^-r 4 c 4 « a 

[0 00 6] 

[ 0 0 0 7 ] 

ii/SlO', @ft?S76(C J: OS- Stte#UilK-&£lfri: 

-s&nttt. zmmm+tc j; , t»« s ti * y a 

40 WicSctM+^M^ <yt IS^ b fee » to«> « # x ji. 7 

[0 00 8] ft*. (klKiSSnftS. *l>ltft2K5i 
dHft^4->«m-ft1MBeD«^, 5 *^.'US®S;#K 
J: 0 . S - S 3£ S©*.^ • IME *W ftfiit 

^t/t^r-tf* u». -e#-c*ft5, &" -y 

(3-3*ijU- 1, 3, 4-*-TS>7V-Jl' 
(ft3«ffi) T?*ftt. fflttt-ifib 

50 [ft 3] 



http://www4.ipdl jnpit.go.jp/Tokujitu/tjcontentpaj.ipdl?N0000=21&N0005=Urm7NUo61e... 5/24/2010 



Page 1 of 1 




[ 0 0 0 9 ] U*U it i teatgftftioipfbstBiis 
n* a jf- >icte(, >r , 3 (fi©E&s*i s - sft£©£ja 

- isissiSKW'r&fias^Aa < , *©fca>cn*>©j: 

*fc«L*>l,&i©*>JBl»»4. *fc. 3*~Jl<S©ftfo 
♦J K JUS £ If £ ©X'* 4« * 7 * 7 V - 

*>m>z>i<y j ~&mti&& a ttc, ffc 

1 K fctf 4 3 &«H«H*t*. JIWUH^ *©* t iB& $ 

[ o o i o ] na, ±iMiwittwittftwi/a<f»fc 

». WfOStt. ^af-^VEStt&S&bjECtlflt* 

>®mt ox BjiraBttreoawiMi t ?p t- u > 

U I- . 1. 

?|-7trC7^>, 2 l"7t PO 

7?>, 1, 3-y*+V*>, 4->*JU-l. 3- 

- h v a , ^cttif 'j *, v - >i>mom t 4 

F«<wf*siim»w&n4. c© 

<M»HC £ OX ffil ' * C t #T 0 6«i . 0*WI?H* JB 
l'fc»£, iE«4JI*40««!*l»±r&-b^b-*C> 

»!*itBn*K:jiifcr©'ca* 
[0 0 i i ] Sfc, *s*£isTU:. hawuj*^- 

WlttM*. L.PF. . L i C 1 0, , LiAsF 
t . L i BF. . L i CFj SO, S£SttJl?rtt-C<fa 
4. cn&li. ^&raK&4£9JfiWtKg*Kft 
«!§ nr sukb tiEsw * . n& i u -c it, a*r^« 

5 i ■? a£« . *i . it ij ? * a i ffifaenftsat i- i © 
■H<fcS4Mt£*i*WMi4. cnfciES. 
Bid tSftgfc tf TSfet XMt? 4# . *© 4 * Offii 

««. nwuti4*fl*&£-«ptb-r 

[ 0 0 12] 

[5. 5" -^^(3-7*^-!, 3. 4- 



(3) 1WF9-2 6 5 98 9 

TP. 3 0 in 1 ©>' * mm o ! ©3-i?S4?g 

3. 4-?7i i 7 , /-. l U-2-?-*>CD^'J'?AJI (fc 
P? xffc^J: 9 A^) i 0 mm o ! 4 3 0 m I ©> * ✓ 
-*<c»Bl/&iS»*»-><t)irFl/. *©». 3 aim 

Sftu w^-c-4 0"CKisaii,, si; 

ccj: ->r»8ifL.^s?±ss.ia^>' * ✓-*rj*jf»o. en 

msmm. -mc& ^xz mmmztf*? 

X. 5, 5' -m^(3-7i-A-!. 3, 4 
10 -f 75>7'/-*-2-**» (ft 3#JH?> £{#fc„ 
[00 13] [8, 2" -y**b'* (5->'?*- 
1. 3, 4-?7f7V-*} ©^fi£3 T^^JBBJJft 
T'C. 3 0m 1 ©>' *^-*K5 inffio ! ©S^S*^ 
St. cnKT»2-J»**^h-5-j»*-JU- 1. 
3.4- *7^7 , y-JU 1 0mm o 1 . 7^ MJ * A>' h 
*f K5mmo 1430m l©jt#^-JKC«l¥LfeS 
**•-»< 0»TI», 3B#|gKt45t/, Sor- 

6 0 'Ctc^b. ^ofttUMlitttilK J: -7 -caiBu 
«E«t£ttft. * if ✓ - JWC J: - r 3 BHtt««f? ^ x , 
20 2. 2" -VftUA 1. 3, 4-^7 

!>7V-A> Cft4*JR> 
[ft4] 

H 3 CwSwS— Sw SyC H 3 
N— N N—N 

[ 0 0 14] C<1&» &ftfc*l«lKTJl»"Ctt. FAB 

[ 0 0 1 5 ] ±a©J: 9ICfffc5 , 5' -i>**trx 
30 (3-7^-), 3. 4-*T5>;r/-A-2-* 
*>) , SO'. 2, 2" -y**bT^ 
1. 3, 4-*rs>T'/-*> 4^»-C^?&4jfMt, 
&. a*» . KT©fB*itr "<i: y a - ?x -ji>*ft7 n 

[0 01 6] mm±ox hy7Jttny>«**> 
S'J^fA (LiCFj SO., > 40. 2aiol/ 1 
©SS«fc&&«fc ; 330i«il©r-^a^i'h ^JCjgS 
b & WS?*4 2 r»B c n ^ t n*nK±K-C^« 
t/ft:5, 5' <3--7*^jU- l, 3, 4 

40 -*75>7*/-*-2-**» i. 2. 2- 

K«<5-Jf^*-1. 3. 4-*71 J rv r -*> ©2 
-?©^AJL7 < Kffc^?:5mfflo 1/ l©i*f«ii:w^ 

[00 1 73 Ct»6fl>2ll©«Stffl(,»'C. etk«tlSC 
ttftti/ry^*^-*-^, tram ^ 
p.gi i o xm/mtmm m i - T««*»«i/ fc. c 

©i*5, 5" -V?*trx (3-3*^JU- 1, 3, 
4 -3f7i'7V-.'U-2 - 4«T««tt 4Sft 

A <*fee<) . 2, 2 - -iMM-fcT* (5 
50 1. 3. 4-^7VT'/-*) 4Wf5§?fe4«; i |iiB 



http://www4.ipdl.inpit.go.jp/Tokujitu/tj contentpaj.ipdl?N0000=21&N0005=Unn7NUo61e... 



5/24/2010 



Page 1 of 1 



(4) ffH?9-265969 
5 5 

?. [0019] 

[ o o 1 8 ] c a zmmA mm b©im 1> ') it* [ sntpo* ) *»H3 ccr tsstttt * jq i * -ct* « o & 

A 'CSS 4 OmVCifeO. «?&Br-«52 OaVTft, gsSSRfl KTC t*m^S>S>„ 

x. nmA tenia,? tom&B ican^mi: o-'hs im&vmmtm% ] 

l L. fc# "C (c J: AW. K*4 5 . 10 [ ® 1 ] -*jm<S&MtC*6*fe A RCrtfcttlfl-C* 4 

5" -S'**tr^ (3-?*-A- 1 . 3, 4-*TS> KtBfl??-* 

t*/-ju-2-**» Ait. fE$ffli*&* 



[SI] 




http://ww4.ipdl.inpit.gojp/Tokuj^ 5/24/2010 



